Modified Michaelis law in a two-state ratchet model for a molecular motor as a function of diffusion constant.
We study transport properties and energetics of ratchets, which are driven by a chemical reaction between two states with different diffusion constants. We find that velocity curves show very sensitive dependence on the ratio of diffusion constants, whereas the rate of Adenosinetriphosphate (ATP) consumption curves depends smoothly on it. Modified Michaelis-Menten law shows us that identical values of Michaelis-Menten constant K(M) can be obtained independently from both curves. We obtain force-velocity curves for different values of a ratio of diffusion constants. We find that the Michaelis-Menten constant increases with the increasing external load for the "active site" model where the ATP assisted transition occurs at the localized region near the minimum of the ratchet potential, whereas it decreases with the increasing load for the "delocalized model."